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EXECUTIVE SU?4MAfl^ 



' Research and Primary Care; Two Dimens ions 
ce in-Hedical School Admissions is ±\i^ ; 



of Prefer^ 



' 1^ i — - - : — .*^.^ «oAvyAJo AO uiac xast Study >n a 

series, conaucted by the Association of Ame^rican Medical 
Colleges, examining' the characteristic' ways in which U.S. 
medical schools are similar and different. This is the 
• second of two institutional studies focusing on -two 

possible preferences in medical school student admilsions : 
preferences for students oriented toward primary 
nJSn 5 ^ relative preference for students 

par^ for medical research.- ^ 

Data describing feedical • schools , their applicants and 
matriculants in -1976-77 were used. Seventeen measures 
oI L^f^h ^'^'i^^ '"^^ similarity of each possibl^pair 
■ ^Jf,- • results of two differenrmethods of 

* ^J^f-if n^edipal schoQl similarities data pr^ 

vided com{.atible and complementary results. • 

.««o^^"^^^^°f''^^f"*^'^^^'^^"5 confirmed that there were 
essentially two dimensions of difference among medical 

I^S^^L^iS^ ^^'P^^^ ^° 17 variables s?SSieS? 
dflEnf^^ the joirit di^itributioxf of schools on % hi two 
'i^ntlfT^.. Subsequent -regression analysis served to 
tia? i^oT^ meanings of several directions in the spa^ 
tial model. . It appears that there are fewer medical 

?S P^Svidt S^t^K^''''"^.^^^^^"^^ ^° -students with goals 
■rr^Jl^l health care directly to patients and in geo- 
graphic areas currently underserved. Most Sut' no? an of 
fir irr^'J^ ^^-^^^^ t^^ve.lpwezr-than-average pr^ereiqes 

J7=?^?K^ ! limited research orientation, appear to be' 
i^"^^ .«noQthly along a continuum of difference in 
th^ preference for' students with a primary care S?iei?a- 

..^.S^"'*?^?"'}^*^' identified four groups of schools 

tTSi-fJS f of-aata for schools lii each group se^ed 
oriLt^ J^^?' distinguishing attributes "e- 

frissjutj^r./^^^? B^-sio^-th^efcj^sL's'^^"' ■ 



) 



A "feimultaneous presentation cf the scali'l.c and 
c],ustering models provides t-'"-e nost corplete picture of 
medical school similarities .with respect to pref ejrerTce s 
for student vY^ wiir provJl/ ir.edical services directly 
through primary c a re"^ deli ver^- or indirectly throuch 
medical research. The cluster analysis served to ^iden- 
tify natural groupings of medical sctiools that, on the 
multidimensional map appeared to differ srroo^hly alcno 
a continuum. This facilitated identifying the different 
meariings of regions in the spatial map.. The interpre- 
tation of rifgions is •more- readily coxnprehensibX& than 
the interpretation of directional vectors. 



The pdrpose and methods^ of this study are explora- 
tory and the results must be treated atcordlngly . The 
boundaries 4rawn between schools are only suogestions o5 
EKJSsible distinctiohs that^may be identified.' Many 
schools c^tainly share the purposes of educatinc studen 
who will provide. b&^ types of health ser^/ic^fe. 
dimensions along which school's have been observed to 
vary may only exaggerate snaM, even trivial'S^if fer- 
ences. This is one pitfall ^exploratory research. 
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Chapter I 
INTRODUCTION 



9 

t < « 

One ma jo^ issue cVrently confrorvting those involved 
-J®^^'^ medical education is the admissions prac- 
medical schools. Not only have m^ical scltoSls 
received a great deil of attention from th^ media over 
Si« ir*^' the subject of concern 

f« nn^K ^d.Cbngres^ fhe focus of this studj 

is on the , preferential Selection gf students, and how it ' 
'•JJifn?; institutional purposes of medical schools: 

Sde«^™J"^'^ care pracUtioners and graetitioners for 
underserved areas, and" advancing medlbal research. 



Background 



The study described "in this report is one^ of a ' • 
e^np°fhr?^?''^^°f ^ studies performed ±y the AAMC to 
t^fTin^^h ^"terrelationships ajnong n^asures of insti- 
^^^??ni^?^'''^^fu'^^'''° interrelationships among 

«5 ° those, characteristics. The purpose of ^ 
^r?!tIof '«fn,'? to illuming patt^ in 

variation, similarities and differences among schools 

• Ser aJ:iysir'''°"' hypothesis Sff^- 

f»o^,,^''r^?"i."P°'^^ s^^ies described five 

factor analytic studies, two of which were replications 
^S^ll'V/?^'' ^Sherman, 1976, 1977a, '1977" 19??c' ^^d 
McShane and Sherman,, 1977) ; four cluster analysis studies 

i^tidiifns^^nS s?;?^*'^ and Shennan, 1977); . and two ' 
Buxriaiaensior^ scaling studies, one of whirh waa 
replicatic^ (Sllrmanv 1977d, 1977e)? ?he^ sJuSlls 

J-^t. Of variable, on ihich trc?^er"U'B«I%'""' 

.tWiM^wfl^i "SSif^?'''^"^''" «a»*»e<l in the earlier 
TOWS was broad, covering aany quantified aapects of 
-dft;.! .chool var-iatlon, and the re.ult, of tH^e etud^^ 



provi JBf a basis for coirparing Echoois on a' barded rcrcc^ cf 
chdrac«:istics. The ''scope of the present study is liri^ . 
teii to two pr^ncifal characteristics. 

• 

Sieveral considerations have gtiided the condui:t of 
the ctxrrent studies. As a result cf the.texploratory 4 
nature of these ajialyses, preference was giv^n ti newT . 
measuj;es and potential new dimensions of institutuonaL. , 
variatioh. Also, since il was observed' in earlieir stud- 
ies'that the newer, less well established schqols were ' 
not ^stable in their patterns of. interrelationsftlps , the 
analyses were further limit|^ to school^S that i/ere 
longer established. - I 

A coBpanion 8tu<iy in this series of explpratory 
ana^lysies of institutional data exairdnes a range of factors 
w^ich reflect th^ admi'ssions practices 6f .medical schools 
.^Stierman, 1977c). One of the dimensions ^ which medical 
schools were found to vacy wap that d*cribing the pref- 
erence given to applicants who indicated an interest in 
^riaiary caure practice oi aj^^ice in small towns. The / 
percentage of roatriciil^t^^cpressing theSQ career pl^p^i^X^ 
varied ainong establistied medical schools from 22 to 6b 
percent. Vie%fed from a slightly different perspective, 
the admission odds ratios for these applicants varied 
among the ?4 schcbls *from .51 to 1.27. In. other words, 
am applicetnt at one school who had the career interests 
described above had only one-half as good ^ chance ot 
being admitted %o that school as all applicants to that 
school. At the other extreme, there was one school 
where the chance of an applicant professing a desire for 
primary caj^e practice or service in a small tovn being 
admitted to that school* was 1.27 times as great as that 
for all applicants^ This dimension of preferential ac- 
cept^ce of potential primary care practitioners was 
additionally foiind to be independent of other character- 
istics of the Schools' admission- activities. Primaory '^^ 
Care Orientation waa the first dfnienaion selected for 
closer examinatTon by this study.* 

Another dimensioh which emerged from the previous 
study was research orientation of the medical schools. 
' That factor incorporaK:ed such elements as the academic 
pre^paratioh of matriculants, preference for applic'amts 
expressiTig an interest in research amd medical teaching, • 
amd am emphasis on sponsored research activities within 
the medical schools. This dimension was . similar to one » 
found in the other factor amalytic studies cited aix)ve. 
This demonstrates the continuity of results from the 



several studies. The Research Orientation dimension was 
^elected as the second dimension on which the similarity 
of medical schools, would be modjeled, both by cluster, 
analysis and by; multidimensicnal rrantiTig. 

Models of Similarity • ' * . • 

Tliere are 9everal ways to create a model to repre- 
sent the similaritijes and differences euoong a set of 
medical .schools, or ainohg 'any other objects or concepts 
with measurable properties. *todeling, generally, results 

, in a simplification that may be adequate or beneficial 
for a particular purpose. A sijuple model of medical 
.scho<5ls could be prepared by sil5>ly listing the schools 
J.Tl-ascendtitg-OTder on some characteristic (e.g., numbeT 
of undergraduate m^^j^l students)^ Schools having ' 

- similar ranks and listed near one another would then be 
considered similar with - respect' to the property that was 
measured*^ A more refined model would be created by 
developing a linear scalewhich would enconpass the range 
of the measure being used and writing, the names of the 
, schools at the point on the scale representing each 

. school s value on the measure. .A less refined laodel 

would be constructed by dividing the- rank-ordered list ~* 
of schools arbitrarily into three equal groups of "small", 
mediTO , and "large" schools. The information conveyed 

. by each of tjese models is different, and each hay be 
appropriate tf or specific purposes. 

Barv J?*°?^i^ted models of similarity may^be neces- 

•^lex sJ^^ T^'T' the simlliritrare^" 

?^S'to similarity of medical schools with 

- 1^-- '^il^MraSlSgf^sc^afii^g or 

grouping of schools on the sum of the' two cl^ts may^b^ 

L or- value. A scatter plot of school 

names btetween coordinate axes corresponding to the^wo 
separaie^tudfint comts could be ^rrinte^es^ing- a^S 
i::ri.^t\T^t ie-'sSSlr^si^^i^ Plotte'd^ cTosTto 

^o"i' "^^^^'^ --i^^g%acS'^:^l-to^^e^"?f^^:^'^^ 
groups according to large-medium-small on both m^sures 
If onr group contained no school hames (e.g T r^tiJ^fC 
amall counts of medical students and Lrg^^^in^rf oJ ^ 

^ and passibiy with respect to other related measures 
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Multidimensional scaling and cluster ar^slv sis' are. 
two jnethods of creating sinpllfied models of r4dical 
.school .similarities when the similarity measures are 
obtained directly or derived froir selections of several 
measures on which schools vary. "Clustering results in 
groupings of schools with similar schools in the same 
grotqp and dissimilar schools in different gtoups, accord- 
ing to a-' mathematical criterion. Scaling produces a map 
of schools, having a*^usefully small nuniber of ,d;LmensioriS , 
where distances- between schools on the map correspond 
closely to the measured similarity between schools.' 
Scaling allows for continuous gradients of difference • 
in a space of possibly reduced dimensionality, while 
clustering represents enqpirical grouping, without grad- ' 
ation, ih a^space of full dimensionality. 



Overview 



The present- study is an atteE?>t to model the simi- 
larities of 84 well-established 'U.S. medical schools with 
respect. to their orientations toward applicants qualified- 
for research and applicants interested in deli'vering . 
primary car^ or. locating in non^urban settings. These 
characteristics are defin^ by se(venteen institutional 
variables. The patterns of institutional similarity are 
de8cribe,d by two modeling techniques: .cluster analysis 
and 4mlt idiaaensioneJ. scaling. • ' 

It is in?>ortant to note that the models presented 
in this report are modfels of the activities of medical 
schools with respect to applicants and matriculants. 
They may or may not reflect the schools' stated admis- ' 
sions policiea, but could provide, an indication of how 
each school compares with other schools it attracting 
♦and matriculating students to train to provide direct 
and indirect health care services through primary care 
and research. ^ 
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Chapter II 
METHODS 



„ . • There i^efe- five ina"jor me thodp logical considetations 
which guided th^' conduct of tl^ '^stwdy described in this 
report. Those considerations Were fl) " the selection of 
. Arauriables", (2) the selection of schools, (3) the cwrpu- 
tatiojn ©f a, similarity index, (4) mult idimensicnalvscal- 
ino and regression,- and (5) cluster analysis. Each* of 
th# f ive considerations , is discusse*in detail in the ■• 
folljpwing sections* ^ ♦ - 

- . " . ' ' ^ 

Selecti<> gfc ;of Varia bles . , - - - . , ' 

~ ^ ip» — ' r ^. — • V 

^Since^the concept of similarity is most appropriate- 
ly .applied- with rjefereace t6 some property or character-, 
.istic'teven tho,ugh thaT Characteristic ffiay not be' well . 

.defined), the variables 'which were useid in this" study 

►were carefully^ selected to represent two ' underlying' di- 
itensions:. rjg^earch orientation eu)d primary care orien- 

^tation. These, two dimensions were explicafed in Sh,erman^ 
factor •analytic study of the -admissians practices of 
medical schopls (Sherman , 1977c>, and "orientation" as it 
is|used in this context refers to the .orientation of the 
applicants for whorn'meQical sc^ooMidisplay prefe'rertce; 
The variables which composed these^ni?o factors were 
analyzed and. some deletions were^^irade from the original 
list to. reduce red.undan'cy . The final 'data set- contained 
17. varisibles which 'measured either, t^^e reseiirch orienta- 

. tion or the primary care. orientation of the .nedical 
schools. ■ 

Due to. the sehsitivit^ of both multidimensional 
scaling and cluster analysis, to extreme or missing data, 
the data were, carefully verified ;with original sources. 
Hissxng values for- the Tset^enteen. variables used were 
replaced eit|»er -with the value for tJjat school from an 
®*flff-*^^®*^' °^ ^^^^ ^® mean 'of that variable for ail' 

,8choW8. Out of a possibly 1,428 data pbints^ there were 
only 9 missing values (less than C.l peVcentJ / and no ' 
school was missing data fgr more than one variable. 

• . #• - 

17 ».*?*Kf^^*"?^?^*"f and. standard deviations of -the 
17 variables useTin tikis study are. presei ted in -Jable i; 

--i" variable labels 
t!.??!' !? , " Appendix A Three of the variables are 
institutional measures whi<Sh have been fouJ^d in previous 




TABLE 1 

JtDIANS,yliANS, AND STANDARD DEVIATIONS OF 17 VARIABLES 
USED n<~MULTI DIMENSIONAL SCALING AND CLUSTER ANALYSIS 



KARfABLE DESCRIPTION / 

STCIIZ" AKA: % 60-69 ALUWI DOING RESEARCH OR TCH 
STClZr . AKA: i 60-69 GRADS IN PATIENT CARE- • ^ 
STeil3 . FRS: AMA EST S ALUMS ON FT P?^C OF ANY SCH 

STC189 X MAJRICS WHO WERE ALSO ACCEPTED ELSEWHR 

STR371 rCAN HCAT. SCIENCE SCORES OF FftTRC. TOTAL 
STC043 . RAT: HOUSESTAFF TO UNDERGRAD-MD STUD 

IIIC017 X TOTAL EXPB-B« SPON RESEARCH 

STC013 % IST-YR MD STW3» PRE-MED GPA 3.6-4.0' 

?rC189 . I "MATRICS SEEKING CAREER IN RES & TCH 
IIIR142 • . NIH R01 GRANTS: MEAN STD PRIORITY SCORE 

-STC169- ADM ODDS RATIO IF RAISED IN SWLL LOC 

STC161 ADM ODDS RAHO IF INDICATED PRAC.IN SM PLACE 
STC183 ^ % MATRICS WANTING TO LOC/\TE IN SM PLACE 

STC187 X MATRICS RAISED IN iSHALL LOCATION 

.ST€181 X MATRICS SEEKING PRIMMIT CARE PRACTICE 
STC157 ■ ADM ODOS RATIO. IF SPEC IN PRIMARY CARfi" 

$TC151 APM ODOS RATia FOR CAREER AS €P ^ 
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studies to be related to' the tesearch or graduate medical 
education einphas is of the irfedical schools: (1) the ratio 
of housestaff to undergraduate medical students (2) the 
percentage -of total expenditvires fpr sponsored rftseerch, 
and (3) th'e mean stahdar^ized priority score 'of, R^l (single 
investigator) research grant applications. Three other 
variables assess the current activity of the schools'- 
alumni: (1) percentage of 1960-69 alumni who were 
active in research or teachin^g-, (2) the- percentage of 
1960-69 alumni active in patient care, and (3J the per- 
centage of alumni />n any medical school faculty. 

.The remaiiiing eleven variables describe character- 
istics of the schools' admission practices. These vatjg^ - 

. iables- include the percentage of matrictil^ts .in n^dLcal 
schools who profess a particular career orientation or 
preference, the admiisslon odds ratio for applicants having- 
a particular, orientation, and. the academic preparation of 
Mtricalants. The data on applicants and matriculants to 
medical afcheols were derived ffomr institutional aggregates ' 
obtained from the A^MC's Medical Student Information Sys- 
tem (MSIS) for the 1976-77 Altering d'asses, .These data 
are supiplied by applicants for research purposes- and not 
to be reported to medical school admissions committees. 

-Schools may obtain similar information* through other 
channel*.'^ 

', ' 

.iSie^ admission odds ratios for applicants with various 
character\istics were computed relative indications of 
medical schools' pre^re'nce for students with certain 
characteristics. For a given school, the admission odds 
for an apiU. leant .to the school is defined as the niamber 
of patriouiants divided by the number of applicants less 
the number \of matriculants^ ' TKis figtife would represent ' 
the chance Vthat an applicant to a particular scltool would 
have of enrblling at tha-t -school. In the same . manner, 
admission oflds may be cojnputed for applicants whQ have 
particular characteristics, such as a preferencdJbr pfi- 
mary care, ot a backgtound in the aiJts or humanities The 
•amission odds ratio is equal, to th^ admission odds for 
applicants, -w^th « given characteristj^c divided by the ad- 
ission odds fbr all ap^cants to a mfedical schooj. An 
AdaasBion oddA ratio of 1.00 would mean that an applicant 
with a particular characterise would kave the same chance 
of getting intb a medical school as all Vpplicants; an 
^Sv'Ik 1.0U«)uld n^n that applicants 

witlKttoat ^har^teristic have V better dhance of getting 
in; ai»d an adm^sion odds ratio of less thAn 1;0 would " 

SfeSe*iiSS5r^5"Lwf??® <if ^getting Unto the school. 

TOese assures toy reflect the preference of each school 
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for or agains^ applicants with certcm characterisi^cs . 
They may also^, to some degtee^ reflect /the prefeierce of 
BOiae acceptees for certain Vchoc^s . For a ir<: re complete 
" e3q)lanation of the measures used in this study,' see 
Sherman {1911 c/iZ ^ 

Selection of Schools ^ • • . . 

Previous studies in this series have used data from 
all medical schools which are in^ operation in the United 
.States. The results of these early /studies have shown 
that, newer, still developing school^^ are nqt as stable 
in their patterns of relationships as older schoc^ls. In 
order to ^construct a st€d>le, homogeneous subset of schoclj 
<ln.whlc)i pa^erns o^ variation could be more easily de- 
tected and interpreted? the analysis was limited to fully, 
accredited medical school^s which granted M*D. degrees * , 
in 1^67. 

As th6 i^esult of the^cpiisiderations described above 
data for- 84 D.S. medical schools were analyzed in this 
stiady. Of the 84 schools, 43 were private and 41 public. 
Their enrollment of undergraduate medical students in 
1975-7€ ranged from 305 to i#272 with an, average enroll- 
ment of 583»8. An average of 89.9 percent of the alumni 
of these schools who graduated between 1960 'and 1969 were 
actifiB in patient care in 197^ %?hile an average of 6.9 
percent of these alumni were ^gacfed in medical teaching 
or reseat^ch. 

Similarity Index 1 

Prior to the confutation of a similarity index, each 
of the V£u:i2Lbles was standardized to have k mean of zero 
and a stauidard. deviation of 1.0. The purpose of the 
standardisation >was to give the vari2d>les a common scale, 
thus giving them equal weight in the conpetation of the 
similarly index. 

An index of similarity was subsequently computed *^ 
for every possible pair of medical schools. The similar- 
ity between two schools was defined 'a6 the square root of 
the ^ sum of squared diffej^ences between the two -schools' 
values for each of the 17 standardized measures. This* 
is siimlV a i7-dimensional analog of the familiar t%^- 
dimenstonal formula for the length of the hypotenuse of 
a triangle^ 
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In- present- case,, the 17 "iegs* are the differ^ces 
between two schools' values jon the 17 standardized vari- 
ables.' Two schools with ne4rly identical values on all 
17 xoeasurea woxild have a jriralarity index near zero. 
Two 5ch<^ols with very difxerenf values, would have a large 
ind^x of Similar^pty. ' ♦ 

" y. The*-«hdic%6 inay^be conceptualized as distances in 
lJ^diiaenJS#onal space. Such a -space, however, is iinpos- 
sible^to visualize. piirpofee the nultidimensional 

scaling model isitififuffepresent , as'JR^ll 'as possible^ the 
17-dimertsional spacS in a smaller number of. dimensions 
that, oan- be^^^B^adily visualized. . Comparatively, the pur- 
pos?^ of cluster""«ialysis is to create groups of schools 
such' that ali schools in a group dre similar to each 
other on »the 17 dimensions and different from schools 
in other clusters. 



Multidjmenslcn al Scaling 

* • 

Metric nji^i dimensional scaling is a corcputational 
algorithm that accepts, an N-by-N symmetric matrix of 
similarity (^or dissimilarity) measurements between all 
pairs of N objects, and produces a set of spatial coor- 
dinates for each of" the N objects. The mathena'tical 
underpinnings of metric multidimengional scaling axe 
detailed i^Torgerson tl9581 and e^5>lained in more ge^ 
eral language in Nunnally (1967).- Basically, the matrfl^ 
of distances- Is mathematically trans fornied ai/d ttien fac- 
'tored by the principal axes method, in metric nultidi- 
-^nsiqnal scaling, the distojices- must be established on 
a ratio scalf of measurement, e.g., a dissir.ilarity 
index with af value of 4 must 'represent t\»ice the dissim- 
ilarity betw^n two .objects which have an index of 2 
This assuicption ij?' m6t when the similarity measures are 
, confuted from a set of vajrj.ables, as was done here. 

. In the present study , -metric multidimensional 
scaling was performed through the use of a versatile 



computer pr^ra», "KYST, developed at Bell Telephone 
Laboratories and the University of North Carolina at 
Chapel Hil4 't^—!--! — — . — 

similafitie 
dijnexisione. 



— — - — - Bxuy ui norxn Carolina ai 

Chapel Hil4 (Kruskal, e^ ajy^ 1977) . The ma-trix of 
similaritieBu^cf the «4 scESoI^as scaled in -two 



The major axes used to plot the "locations" of each 
school are- -not intended to he interpreted (as are the 
principal -axes after rotation in factor analysis)." The 
locations -of the- schools relative to one another are the 



otject'bf 'fcu] tidinerfeipndi scaling. Ihfe' conf Vguraticn 
of plotted points can be rotated or refioctec or the nap 
without chcihcing the podel . If 'sCt'£^ cf^the n^ny possible 
directibpiS on the,- spatial rr^p ha^e irear.irg, they are 
revealed! by si^sequent subjective or objective analysis. 
A person t:hQroughly tajriiliaj: with, many of the schccls 
could suBjec'tdvely identifv the -contnon characteristics 
of schools in tK^ upper-left side o't^ the rap, say, aar^ 
distinguished from 'Schools in the lower-richt area. A 
n^re objective • (thbugh- not necessarily better) nethod 
is. to draw, a Vector on the jcap^that best represents 
kT>own instit'uti-Cnal^ variation w*ith respect to a particular 
ir.easur^,, This\fs ' accprrplished By using' the two spatial 
coordinaters as predictor variables an<3'an external vari^* 
a6l^ p£^ interest (or ^several, but pn%at a tine) as a 
criterion variable in a regressijaT m^el • 

^ * The .b-ccef f icients of the cJerivec regression , ecus- 
•tfon ir*ay be used as cccrdinates of ^one point en $ vector 
passing through the origin of the space. The vector rep^ 
resents the direct'icfr. of best /it in the spate The 

multiple correlation ci>efficient describes ihe degree 
of that i^est fit. Fer'p^dicular "pro jections of s.chool 
Jocaticns onto the vector tor any liip.e« parallel to it) 
correlate with the criterion variable to the degree indi- 

^cat^d by the nultiple^ correlation coefficient. Schools 
l^ar from the c6nter^in the direction of the head of the 
vector tend to have high values of the criterion variables- 
schools (projecting onto the tail have low v^ues. The 

' relatjive values of the multiple correlation coefficients 
can be used to evaluate how well different crifericn 
variables' are described by the Ciodel . 

Cluster Analysis 

The final stage of the analysis for t^iis, study was 
to use the 17 variables, reasuring primary cafe and re- 
search orientations o^f preferred applicants, tcr cluster 
thp ineilical schools inti? grouj5s of like schools. In 
txuCh the same w^ that fa^rtor analycis ,is used to exarrine 
patterns of correlation M;ong variables, cluster analysrs 
is used to examine patteAs of sinilarity a^iong olpjects,, 
in this case institutions, across a nuTiber of variables. 
Just as factor analysis derives groups of items that ^are 
similar to one anlcther and different from items in other 
groups, cluster analysis groups together objects (schools) 
that ar3 similar to each ottier but different in some way 
from schools- in other group^. • , 



in the earner studies, the cluster analysis 
was perforffied in two steps. The first step wai^^a , ^, ' " 
hierarchical cluster analysis using the method ^evelbp>ed ' 
by Ward {1^963) . Hierarchical cluster analysiss tech- « 
niqyes initially view each object as belonging po a 
cluster of size 1. In the firs'lf step of the epi^lysis 

the two most similar groups are combined to form a 
single, . leurger group of size 2. In each "siibsequent step, 
the tvo most similar groups are combined iptp a single 
•group. One limitation of hierarchical cluster analysis 
is tt^t once a combination of two groups has been formed, 
the objects which make up that group, remain jbined for 
the duration of^the analysis. By forcing all objects 
to be combined and repiin intact once they *re oombined, 
hieraftrchiical cluster analysis m^y cause distortions o 
natural <:lusters by the inclusion of outlying obj.ect^ 




To c5vercome the artifacts of hierarchical cluster ' 
analysis, the hierarchical .solution was ref£ned through 
the use of a second step, non-hierarcfiical cl.uster anal*} 
SIS, which places-objects into a predetermined •humbei'^^Sf 
clusters m such'-*** way that a specified criterion is 
optimized.. Non-hierarchical' cluster analysis allows 
objects to move among clusters until ^ "best" solution 
19- found, .and thus reduces the distorting effect of 
outlying objeots on cluster jnembership. Non-hierarchical 
cluster analysis, however, does require specification of 
inxtial estimates bf the location of the centers of the 
clusters as well. ' 

/ . 
*-o^h«?;^,^^i°' 5 non-hierarcl*ical cluster Analysis 

^^S^i^ developed l^y Forgy (1965) was used. In this 

""^"^ °^ clustfets and cluster c6ntroids 
specitled by, the user, each object is as&igned to the 
cluster* whlc* has. the closest centroid. Af?lr all^jects 

c^nLSnS ^° clusters, new cluster 

centroids are con?)uted for each cluster based on the ob- * 
3ectB assigned to the cluster. The distance from each 

^^bbil2^i^%'^^"^°''?" °' ^^^^ clusteriS ?hIJ co^pS^ed'- 
and objects are reassigned, if neces^xj^, to the cluster 
which now has the closest centroid. After the refs^^ ' 

SF^Sr-l-'— ^^^^^^ 

likf calculated. This procedure 

like Ihgrd approach, minimizes thV Aiffltl 

the objects Xithin a cli^r!^ # differences, among 



11,^ 



In the present study^ the 17 variables were used 
to cluster school's using the Ward hierarchical cluster • 
analysis approach. The results of this analysis 
(presented in Appendix B) were then used to select 
seedpoints and determine the number of clusters to bo de- 
prived in the Forgy cluster analysis. Forgy cluster, analysis 
was performed on 8, 6, aUld 4 clusters using two sets- 
*of initial' seedpoints* -jOnex^f the 4 cluster solutigns 
was selected as the most meeui^gful representation of . 
84 schools on the two dimensions ^of interest, ^ 
selected cluster solut^^n and the two-dimensional, scaling 
solution are presentecf m the following chapteir^ 
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i . • . Chaster III 

■ ,^ - ■ . ■ . ■ ^ 

. \^ RESULTS 

^'l ' • * , . 

. r-r * reault of the procedures outlined in Chapter • 

II,. two representations' of the similarity of 84 medical 

^ \^r^il to one another were derived. In this chapter a 
• ^Itidiaensional scaling model and a multivariate cluster 
■ojdelareprese^ted, evaluated and contrasted with one 
inother. .using these results, specific schools may be^ 

/ ^!^^ ^ anpther. Finally, a general intet- 

/ pttftatxon of t^ overall pattern is presented. 

^ : * * * 

Spatial Mo del of Medical School Similarities / 
♦ ' " •' * , I 

Figtisie 1 presents a two-dimensional model of 
aedacal school similarities resulting from a metric \ 
■mltidim^ional scaling of computed similariSe^. 
i-imitations of space necessitated the use of abbrevi- 

!^K^? ^ ^^^^ abbreviations >and 

school names is presented in Taike 2. Clqse proximity 

«^J^^'^H^* "P^^*^^*^°"^P"Sents .a hig^ de- 
f^^.hi !"^i?f^^ respect Jo sevente^ input 
variables, while larger distan<*8 represent dissimilar- ' 
oty. For. example. Harvard and Johps Hopkins aire depict- 

J? another (on the right side ^Ihe 
aSi!? ifiJf^i"^ to Meharry (upper left/ and Vermont 
^J^:*. ^""^ equally similar to John/^ 

^ ^.^^'^t^^^^f *ioripntal and vertical asd'^^^ 
carry Inherent meanipg. what is ^dfeled by this riletbod 
are, the distanc^s^Ugtween school&Thot the eoSrSirlaJS 

correspond closely with, but are not «»mMii *•« "Tut! ^I^ 

? ° dtfections and regions in the multi- 
''^flir**^ ^^^^ ascertained though subs^uent ' 
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TABLE 2 « 

ABBRE«ATI0IIS AMD HAMES Of: 84 MBDiOa SCHOOLS 
OSEH IW mJLTIDMEHSIOilAL SIKIIARITY lODEL 



ALAAANA UllIV,. OF ALABAMA SCHOpL OF HCDIClliE 

. ALBAmV HEDICAL COLLEGE OP UHIOH OHIV. 
AMAJISA S / OT IV^^OF^ABKAHg ^ TO D ICIrf ^B^CINE ^ 

B^WH UNIV. SCHOOL Of HEDICIHE 
..-B<SmA» GRAY SCH. OF HEDICIHE OF HAKE FOREST UHIV. 
" UNIV. Of CALIFOIOiIA,iRVI!IE,CALIfORllIA COLLEGE Of 

nzDicmz 

OaiV. Of CALIfORSIA,SA» f RAMSISCO, SCB . Of HEDICIHE 
CASE WESTERIintESERVE UWIV. SCHOOL O? HEQICINE 
U»IV. Of HEALTH SCIBHCES/THE CHICAGO HEDICAL SCHOOL 
OHIV. 09 CIICI|IN^ .COLf*eGE Of MEOIClilE 
OTIV. Of COLOmDO SCHOOL Of MEDIC IHE 
COLOMBIA OHIV. COLLIE Of FHTSICIASS k SURGEOHS 
COHHELL* t»IV- MEDICAL COH^EGE 
CREIGHTO0 OmV. S^OOL'Of HEDICIHE 
DUKE tmiV. SCtftWL .0| MEOICIHE 

ALBEitT BIHSTEIH COLLIE Of HEDICIHE Of YESHIVA UHlV. 
»ORT OHIV. SCHOOL Of MEDICIHE 
OHIV. Of fU»ID!A COLLEGE Of MEOICIH^ 
GEORGE HASaiHGTOH OHIV. .SCHOOL Of MEDICIHE h 
HEALTH SCIQKTES ' 

MEDICAL COLLEGE Of GEORGIA SCHOOL <^ MEDICIHE 
. GTORGETOmi OHIV. ^BOOL Of MEDICIHE 

HAHHEHAHH MEDICAL COLLEGE h HOSPITAL OF PHILADELPHIA 
HARVARD MEDICAL SQfKX>L 
BOfARO OHIV. COLIME Of MEDICIHE 

OHIV. or ILLlHOrS COLLEGE Of MEDICJHE V. 
iroiAHA 4miV. SCHOOL Of HEDICIHE % 
OHIV. or lOHA COLL^ OR MEOKIHE 

JEfPBRSOH HEDICAL COLLEGE Of THOMAS JEffERSOH a»rr. 
JOflHS 80PKIH5 OHIV. SCHOOL Of MEDICIHE 
OHIV. Of KAHSAS SCHO0(. Of MEDICIHE 
OHIV. <JP KEHTOCKT QpLL^ Of MEDICIHE 
LOHA LIHOA UHIV. SCHOOL Of mIEDICIHE 
OHIV. Of LOWSVIUie SCHOOL Of MEDICIHE 
LOYOLA OHIv/ Of CaiCAGO STRITCH SCHOOL Of HEDICIHE 
LOOISIAHA JTATE OHIV. SCHOOL Of MEDICIHE II 
mw ORLEAS , 
OHIV. or MARTLAHD SCHOOL Of MEDICIHE 
MEDICAL COLLEGT Of PEnSTLVAHIA 

MEDICAL COLUGE Of VIHGIHIAAIBGIHIA COMMOHHEALTH 
OHIVBRSITY SCHOOL Of HEDICIHE ^ 
MBHARRY MEDICAL COLLEGE SgKX>L«^ MEDICIHE 
UHLV. or MIAMI SCHOOL nDICIHE 
OHIV. » Mim^A MEDICAL SCHOOL IH MIHHEAPOLIS 

OHIV. or MISSISSIPPI sciooL or MEDICIHE 
omiv. or HissooRi-coLomiA school or medicihe 

MIV. or HWrTH CAHOLIHA SCBOOL Of MEDICIHE 
OHIV. or HEBSASKA COLLEGE Or MEDICIHE 
HW YOU OHIV. SgiOOL Or MEDIC IHE« 
C0LL8QB OMIOICIHE ft OBVTISTRY Or HEM JERSEY/ 

WH JER SEY NBDICAL'SCHOOL 

■OHTMESTBM HORTBHESTERH OHIV.offEDlCAL SCHOOL 

NED HOI rom MEDICAL COLLEGE 

<*XO OHIO STATE OHIV. COLLEGr OF MEDICIHE 



HOSTOH 

-BOH GRAY 

CAL IRVIHE . > 

CAL ShH 

CASE HES RES . 

CHICAGO HEO 

CIH 

^OLO 

COLOMBIA 

CORHELL 

CREIGHTOH 

DOKE 

EIRSTBIH * 
EMORY ' 
fLORIDA h 
GSO HASH 

GEOKIA 

HAHHEMAHH 

HARVARD 

BOHARD 

ILL 

IHO 

lOHA t ^ 
JEff 

^nS SOPKIHS 

KAH 

KY 

•LOMA LIHDA 
LOUISVILLE 
LOYOtA 

LSU-ffO f 
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TABU 2, corrr^D 



OK LA 
OReGOfl 

PITT 

POERTO RICO 
SC 

SOOTHeRH CAL 
ST*L- - 
STMFORD 
SUMY W? 
S0ST IHIST 

SDWr OPST 

TEMP 

Ten 

TEX GAL 

TEX SW * 

TUFTS 

TVIABE 

0 OF CfilCAOO 
0 OF MI^B 

0 OF PEira 

0 OF HASBIRGTOa 

0 ^ 

UCLA 

OTAfl 

VAMDERBILT 
VERMOirT 
NASA 0. 
VATVE ST 
HEST VIBGIMIA 
WIS 

niscoasin 

TALE 



UKIV, OF OKLAHOMA COLLEGET&F MEDICINE 
Or^i^IClSI^^^^ ^^'^^ SCIENCES CENTER ^HOOL 
U»IV, OF PITTSpURGH SCHOOL OF MEDICINE 
OHIV, OF-PUER* RI(JO SCHOOL OF MEDICiNg 
Mm^4 or ROCBCSTE R SetfOOL-Of if€DteiW"T''&l.,,.^.^. 
m!?^^^ ^^-^^^^ CAROLINA COLLEGE OF MEDICI 

OHIV, OF SOOTHERS CALIFORNIA SCHOOL OP MEDICINE 
ST, LOOIS Umv. SCHOOL OF MEDICIME 
STAHFORD UllIV. SCHOOL OF MEDICINE 

STATE .OMIV. OF MEW YORK AT BUFFALO SC$. OF MEDICI 
STATE UNIV. OF NEW YORK DOWNSTATE MEDICAL CENTER 
COLLEGE OF MEDICINE - ' 

ll'tllo^or-HZitrHt'''^* '''''''' "^^^^^ 

TEMPLE tTNIV. SCHOOL OF MEDICINE , 
OTirV. OF TENNESSEE COLLEGE Of MEDfCINE 
'school "^S^^'"'^^*^^^^<^8 at GALVESTON ^MEDICA 

UWIV. OF TEXAS SOUTfflfESTERN M^ICAL SCHOOL 
TOFTS tmiV. SCHOOL OP MEDICINE 
TULWE ONIV. SCHOOL OF M€t>ICIN£ 
MIV. OF CHICAGO/THE PKIT2CER SCfl. OF MEDICINE 
tOMIV. OF MICHIGAN MEDICAL SCHOOL 

OF PENNSTLVANU SCHOOL OF MEDICINE 
OF NASHINGTON SCHOOL OF MEDICINE (SEATTLE) 
Of VIRGINU SCHOOL OF MEDICINE 
OF CALIFORNIA, LOS ANGELES, ^CH. OF VedICINE 
OF UTAH COLLEGE OF ilEDlCINE 
VAMDEraiLT ONIV. SCHOOL OF MEDICINE 
ONIV. OF VERMONT COLLEGE OF MEDICINE ' 
NASHI»GTON UNIV. SCHOOL OF MEDICINE ^ 
NATNE STATE ONIV. SCHOOL OF MEDICINE ' 
WEST VIRGINIA UNIV. SCHOOL OF MEDICINE 
NEDICAL COLLEGE OF WISCONSIN 
ONIV. OF NISCCMISIN MEDICAL SCHOOL 
TALE ONIV. SCHOOL OF MEDICINE ' * 



ONIV. 

tniiv. 

ONIV. 
OMIV. 
ONIV. 
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Directional Itterprelj/tiong . ' ' 

As described in the preceding ,^apter, multiple 
regression nay be used post hoc €o indicate possible 
Beanings of directions, on the map. Institutional values 
for individual weasurea .are "predicted" from the pairs 



origin, define the vector; the multiple c«*reJ.ation co- 
efficient indicates the" goodness-of-f it, ^ , 

Nine victors corresponding to the best fit of 
nine seleqt^ individual variables into the space are 

. in Figure 2. The aullupla correlation co- 
efficient describing the degree <^ fit is presented be- 
side the variable, name near the arro%?head on each 
vector. A multiple correlation of 1.00 would indicate 
perfect fit; zero would indicate no fit. The plotted 
vectors all have fairly high associated multiple corre- 
lations, ranging fro« ,73 to .89. 

Gefierally,* vectors pointing to the right and lower 
•ric^t sides of the map correspond to variables related 
to the schools' research orientation. Schools in the 
right and lower-right regions tend to have relatively 
high values on the following variables: percentage of 
•i»!atriculants seeking careers i'n research and teaching, 
percentage of expenditures for sponsored research, per- 
c^tage of matriculants also accepted by other schools, 
percentage of aluini in research. or teaching positions, 
mean MCAT-Science scor^ of iatriculants . 

At roughly right^ angles to the research dijnension 
are three vectors reBjtesenting measures describing the 
^ relative apparent J>reference schools give to applicants 
expressing intereafcs in fulfilling another mission of 
aedlcal Schools, educating physicians who will, provide 
primary care where it is now most needed. The three 
variables selected to provide meaning to this axis of 
.the space include: the percentage of matrictfiants con- 
te^ating careers in primary caje meditine, the admis- 
sion odds ratib for persons desiring to locate a practice 
.in a small city or^town, and the a^ssion odds ratio for 
persons raised in small cities and towns. (Several addi- 

«i«S?L^^^***if",f^"? °" »»P' but since they 

provide essentially identical interpretations they are % 
jnot presented.) 
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m€ti t^e ihterpretatioji provided By the .vectors, 
the map can be better used to conpare individual schools 
with jone another. For example, Vermont, Wiscons-in, Iowa, 
Kest Virginia and the University of Washington at Seattle 
ai-^ 'tepyesented as ^more likely to admit students who are 
from small (by popyilatiqn-) locations, interested in pri- 
ifery care^ specialization, and intereeted * in locating in 
sm^ll ioc^^tions- them are Southern. California, SUNY- , 
Do%mstate, Columbia. Puerto ftico or Chicago Medical. 
Harvard, the University of Chicago ^ Johns Hopkins and 
Yale attract more . students prepared for research dareers 
than do Meharry, Chicago Medical, Creighton or Hahnemann. 
Many less extreme comparison^ are also possible. 

Cluster Analysis - ■ . . 

t ' ^ . 

The second i^ultivariate model of the similarities 
of 84 medical scPlools on the 17 selected variables was 
constructed through the use ^f multivariate cluster 
analysis. Whereas scaling cre'at^s a nap of schools 
such that the distances between schdbls represent their 
similarity on the selected variables, cluster arialysis 
groups schools so that the schools within a cluster 
are similar to each 6ther and different from schools i^k 
crfber cluaters. ^ 

The memberships of the four d'lusters detei^nined 
by the analysis which was used in thds study are pre- ' 
sented in Table 3. lliere are 29 schools in cluster 1,. 
24 in cluster 2, 17 in cluster 3 and- 14 in cluster 4. 
The numbers listed opposite th^nair^s of each school 
represent the distance in 17 diirfinsional space of each 
«cnool from the centroid of the cluster. The cluster 
centroid is the "center" jioint. of" a group of sthools 
in the 17 dimensional space. The distance of each 
school from .that point is then computed in tt.e sar.e 
jaannet as the initial index of similarity -between anv 
two schools. The distances from the centroid rr^y be" 
ueed^ evaluate how strongly each school is associated 
with its cluster. Schools which have small values tend 
to be more representative of the entire cluster.' The^ 
greater the distance from a school to the 'cluster . " 
centroid, the weaker is its association wit^ that oroup. 
For .example , the University of Nebraska, 'Georgetown ' 
Onivei^sity; Northwestern Uiii.versity , and the University 
of Pennsylvania 'are the schools which represent the 
characteristics of the four clusters most closely, 
Meharry University, the University of California* ■ ' 
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aUSTER MEMBERSHIPS AHO DISTANCES OF MEDICAL 
SCHOOLS FROH aUSTER CENTROIDS OF FOUR CLUSTERS' 
' BASED OH 17 VARIABLES 



NEBRASKA ^ 


K8149 


KANSAS 


^ 2,5226 


BOUMAN GRAY 


2.9030 


.mSSOURI-COLtMIA 


2.9158 


OW^tKJHA 


3.0833 


SO^ CAROLINA . 


3J355 


ICEMTUCKY ' 


3,6408 


M C OF VIRGINIA 


4J369 


GEORGIA - . . 


4*2151 


NEW JERSEY 


4.3195 


NORTH CAROLINA " 


5.1528 


TENNESSEE 


5.3025 


TEMPLE 


5.6595 


OREGWI • 


5^14 


ALABAHIf 


6.1562 


ARKANSAS 


6.2391 




f\ Till 
O.J 1 / / 


IOWA 


^•3305 


INDIANA 


6.5659 


MISSISSIPPI ^ . 


.7.3248 


WEST VIRGINIA 


8.8402 


LCHJI^ILLE . 


9.0896 


CREIGHTON - 


10.3891 


WISCONSIN 


10.6148 


HAHHEMNN ' 


11.3559 


VERMONT 


11.6952 


LOMA LiraM 


13.2469 


U of WASHINGTON 


16.7358 


MEHARRY 


. 44.3857 


Cluster 3 




MDRTHMESTE8H 


T.6396 


TUL/NE 


2.4367 


6AVtOR , 


3.1370 


TEXAS SOUTHWEST 


3.4075 


FLORIDA 


3.4646 


U Or nlUIJbAn 




MIAMI ^ 


4.1989 


LOYOLA ^ 


6.4435 


EMORY 


6.8>55 


M C Of PENNSYLVANIA 


6.8;^71 


^TON 


7.92€7 


"EINSTEIN 


8.1087 


SUNY OOKHSTATE 


8.3738 


CASE WESTEPJ* RESERVE 


11.1631 


fiOUARD 


11.7292 


SOUTHERN CALIFORNIA 


14.4186 


K^FTO RICO 


23.1973 


• 

» 





Cluster 2 



GEORGETOW 


\ 2.2027 


ALBANY 


' 2.6795 


CINCIHNATI 


2.6824 


M C OF WISCONSIN 


2.8989 


ST LOUIS 


3.3415 


ILLINOIS 


'3.7972 


SUNY BUFFALO 


3.7972 


TEXAS GALVESTON 


4.0896 


JEFFERSCM 


4.2357 


COLORADO 


4.2939 


PITTSBWGH ' 


4.3016 


HEW YORK MED 


4.3837 


MINNESOTA MINNEAP(^IS 


4.4603 


M OF VIRGINIA 


4.6672 


WAYNE STATE 


5.8616 


UTAH 


6.1552 


GEORGE WASHINGTON 


6.2458 


TUFTS ' 


•6.2746 


LOUISIANA NEW ORLEANS- 


7.8619 


CALIFORNIA IRVINE 


8.9528 


SUNY UPSTATE 


IK 3733 


MARYLAND 


'12.9233 


CHICAGO MEDICAL 


1^.7684 


CALIF SAN FRANCISCO 


21.2602 






Cluster 4 




U of PENNSYLVANIA . 


2.2885 


STANFORD 


^.8755 


WASH U ST LOUIS 


3.0477 


JOHNS HOPKINS 


4.5989 


CORNELL 


5.1320 


NEW YORK UNIV 


5.7156 


VANOERBILT 


5. 7453 


VALE 


6.1803 


U Of CHICAGO 


13.1077 


COLUMBIA 
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in contrast|r are the four 'scKooTs'"which af fe l eas t re- 
prefiMtativle of their respective clusters. They are, 
howe'v^siV-el|oser to the centroids of the cluster in which 
they are placed than to those of any" other cluster. 

^ The n4an values of the fouf ^clusters oh the 17 
vari-ables on which the clustering was based are present- 
ed in Table 4, -From the evidence presented in Table 4i 
it is apparent that cluster 4 is the most distinctive. 
The schools in this cluster had an average of 81 perc^t 
of their alumni from the decade of the 1960 active in . 
patient care compared with 90 percent in the other three 
clusters. They had 14.6 percent of t^ieir alumni in 
research and medical' teaching compared with 5 percent 
in other groups. ^ 

The research orientation of the schools in ^1_ 
4 is further emphasized by their mean values for^^^he. 
percentage of total expenditiires devoted to sp<^sored 
research, the mean standardized priority spares of R01 
research grant applidations, the me an MG RT science 
score of first-year medical students) and the percentage 
of first year medical students with pre-medical under- 
graduate grade point averages between 3.5 and 4.0. 

The admission practices of the ^hools in cluster 
4 show a stronger preference for students oriented 
toward research than do the schools, in the' other three 
clusters. The schools in cluster 4 had the '^ighest 
percentage of matriculants ^o professed an interest 
in research or teaching careers and the highest per- 
centage of matrictilants who were also accepted at other 
medical schools* Also^ the schools in cluster 4 had" 
low percentages of matriculants, raised in siiSSld towns 
or rursJ. etreas, low percentages of Biatriculamta who 
desired to locate their practices in these loca^ons, 
and low percentages of matriculants ^ho indicated a 
desirfe for careers in the primary care specialties 
or as general practitioners • The admission odds ratios ' 
for applicants to the schools in cluster 4 who were 
raised iiti small towns or rural, areas, who desired to 
.practice in these areas, or who expressed an interest " 
in a career in primary general care were also the 
lowest of any. of the groups of schools. In fact, the av- 
eraged admififsion odds ratios for £he schools in cluster 
4 for applicants -with the four characteristics mentioned 
above were all below 1.0^ indicating that applicants 
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# 

with any of th ese characteristics had less of a chance 

to enroll in' these scnoois tnan aii applicants' to th^ ; 

school. ' , 

( . . > 

The other three "clusters, each showed evidence of 
preferring studeijts with a primary care orientatioii to 
those with a research orientation. Bowever, • there was 
an appa^^nt gradation in the degree of preference for 
medical stiidents with primary care orientation amorfg 
the 'three clusters. Thf^schools in cluster 1 appeaiied 
to STimf the greatest preference for students oriented 
toward primary care; They hag the highest pei^centage 
of patricxilants with each of The characteristics 
asdiociated with a preference for careers in primary 

,^care and had the highest admission odds ratios for 
applicants with primary care ^orientation. , Vzoi^rsely, 
the tfchpols'in cluster X had the^lowest mean ^Rues 
of the four clusters on each of the variables associated 
yiitS a research orientation. 

• Clusters 2 and 3 seemed to be sbroewhere. between the 
extremes of cluster 4 and' cluster -L in the preference 
for students with research and primary care orienta^tion. 
X These schools did not show as strong a preference for - - * 
students with an orientation toward /primary care 
schools in cluster 1. Moreover/ the' school 6 in cluster 
2 showed no preference for applicants' who were oriehted 
toward primary care (admission odds ratios all apprbx- 
imately equal to '1*0), and the schools in cluster 3 
showed a negative* preference for applicants who. in- 
dicated cm orientation toward primary care , n >Chough 
an average of almost 90 percent, of their 196^"^9 alumni 
were active in patient carjs. It appears as if schools 
in cluster 3 are attempting to create a different balartce ^ 
in their mix of students* 

* 

Scaling and Clustering Result Contrasted , * 

* » 

Fifjire 3 presents the results of the multidimension- 
al scaling and clustering simultaneously. Three straight 
- lines divide the space into four regions.'* The region 
labled "1" contains only schools in the first cluster; 
"2", the second cluster; ■3*, the third cluster and 
•4'^the fourth cluster. 

fRsgJifonal boundaries are nearly peQ>endicylar to the 
vectqijs (plotted fn Figure 2. Schools in Region 4 have 
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' TABL£ 4, 

* 

ICAM VALUES MEDICAL SCHOOLS IN FOUR CLUSTERS OM 
17 VARIABLES USED AS THE BASIS OF aUSTER ANALYSIS 
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FIGURE 3 SIMULTANEOUS PRESENTATION OF fOUR-GROUP CLUSTERING MbDEL 
AND TWO-DIKENSIONAL SCALING MODEL OF 84 KfeDICAL SCHOOLS 
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characteristically high values on the variables repre- 
sented by the vectors drawn to the lower right. This is 
also confirmed by .the mear^^ in TaBle J. For example, 14 
perceht of alumni^ of schools in region 4 are doing re- 
search or teaching cgiq^ar^ with 4, 5 and 6 percent in 
regions 1, 2 and 3, respectively. 

Schools not in region 4 are distinguishable on 
the dimensions^ represented by the vectors drawn to the ' 
lower left, phis, tooj^ is confirmed by means in 
Table 3. For example the percentages of matriculants 
wanting to locate in a small city or town are 61%, 45% 
and 35% in regions 1, 2 #uid 3, respectively. 

The dimension representing a primary care orienta- 
tion also applies to schools in region 4. The admissions 
odds ratios^nd percentages of matridulants raised in 
siaall plac^# wanting to locate in small places and 
seeking primary care speo^ializatioh are all higher for 
Rochester and U.C.L.A. than .for Colinnbia qr N.Y.U. A 
Schools in region 4, however, are more' distinguished 
from other schools by their reupirch orientation than 
Vith' respect to their relative^feeference for potential 
providers of primary care. 
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♦ Chapter IV / 
CONCLUSION 

The ^results of^ two different laethods of modeling » 
applied to wedical school^ijaila^lies data provided 
coopatible asid coeipleme|vtary resttfts. 

Multidiaensitmal stdling confirxned that two dimen- ' 
sions of difference ai^ng aedical schools adequately 
represented the 17 variabled s:^tKiied. It also showed ^ 
the joint distprfbution of schools on the two 4iinen- 
sions. Subsequent regression analysis served to 
identify the meanings of severatl directions in the 
spatial model. It appears that there are fewer medical 
schools with preference for research oriented students 
and more sctK>ols giving preference to students with 
goals to provide primary health care and to treat patients 
in areas currentlx underserved. Most but not all of the 
. research schools have lower-than-average preferences 
^for students orien.ted toward primary care, . Other ' 
^schools, with a^more limited research orientation, 
appear to be distributed smoothly^ along a continuum of 
differences in this ^preference for students with a 
primary care orieritation. ^ 

Cluster analysis identified four groups of schools 
as characteristically different from one another. Sub- 
sequent analysis of data- for schools in each group^ 
served to identify each groups' distinguishing attributes. 
Research oriented schools appear to fora a ^stinct 
.class of institutions. Other schools form thra^ clAsses 
accor^g tb the degree of their fj^erence for students 
oriehted toward priaaxy care ^rviee. 

A lU^mitaneous presentati^ of the* scaling and 
clustering fodels provides the. post coaplete picture of 

. Hedical school slid. laxities' with respect to preferences 
tpr students who will provide uedical services directly 
through priaarV care "delivery or indirectly through 
■edicAl 'researOi. "She cluster analysis served to 
identify natural groupings, of medical schools that on 
the TOltldlmensional aap appeared to differ smoothly 
alppg a continuum. This facilitated identifying the 

' different meanings of regions tA' the spatial map. The 
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interpretation of regions* is Eiore. readijy corprehensit le 
than-' the interpretation .of directional vectors. 

The>clear separability of schools in .di/ferei) t 
clusters by*the use of straight lines drawiy*Dn the 
scaling map demonstrates the compatibility^of the Results 
of the 1^ mbdeling n^thods. Natural cPvtsters of , schools- 
on the ma^are.not readily ajJparSnt tp the eye. indeed, 
the elongated shapes. of the second of four regions^ 
suggests that some di-stortior. was necessary to represent 
17 dimensions of difference^ in a two-diniensional sim- 
plification. 

The purpose euid n«thods of this study are explor- 
atory and >the results must' b-e treated accordingly. The 
boundaries drawn between schools are only suggestions of 
possible distinctions that may Be identified. Many 
schools certainly share. the purposes of edutating students 
who will provide both types of health services. The dimer- 
sibns along which schools have been observed to vary inay 
only exaggerate small, even trivial., differences.. This 
is one pitfall of exploratory research. 

It appears from the joint presentation of the 
scaling and clustering models, that the schools pro- 

most- even balance. of preference for students 
with both orientations are Duke.,- the' University of \ 

Z. Francisco, and the .University of 

Washingfon at Seattle* These schools appeared in separate 
clusters but in the same general area of the map 
derived by scaling; Persoris familiar with these (or 
otfter) medical schools,, in ways ncrt- measured- by the few ' 
variables studied here, may better be able to elucidate 
such findings. The results of exploratory analysis 
provide an overview .and a stimulus for further th5»ght 
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APPENDIX A 



eviatioxis Used in Variable Labels 



Definition 



r 




/MATRICS 



HIB 

PRAC 

RAT 

RES 

Rfl 

SCH 

SCR 

SPOH 

STD 

STUD 

TCH 
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ALDMNI 

AM ERICAN MEDICAL ASS(X;iATION 
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ESTIMATED . 

EXPQtDITURES 

FACDLTT 

FACULTY ROSTER SYSTEII-^-^^ 
POLL-TIME' 
GENERAL PRACTICE 
GRADUATES * ^ 

INDICATING 
LOCATION 
MATRICULANTS 
MEDICAL 
NATIONAL 'INST 
PRACTICE . 
RATIO 
RESEARCH 
SINGLE INVEST 
SCHOOL 
SCORE 
SPONSORED 
STANDARDIZED 
STUDENTS • 
TEACHING 
PERCENT 
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APPnDiZ B. 




Besull of Ward Hierarchical Cltt»t«r Aorfly»i» of M U.S. 'Hedical' School* 
on 17 Variables MMSorift^ Tifo DijMslons of >r«farance in Itedical School Adsissioos 
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